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Grid technologies - a way to success

On a festivity dedicated to receiving the

Nobel Prize f&r

boson, CERN Director professor Rolf‘g f

Dieter Heuer djec
technologies
pillars of succ

the LHC acc Iérator and physicala

installations).

Without

iscovery of Higgs ,aA

ly called the grid- =
one of three g
€SS (alongside with

implementation of the grid-infrastructure on LHC it would be

impossible to process and store enormous data coming from the
collider and therefore to make discoveries.

Nowada

ys, every large-scale project will fail without using a

distrib ifed infrastructure for data processing.



LHC Computing Model

Tier-2 sites
(about 160)

Tier-1 sites Tier-0 (CERN):
«Data recording
*|nitial data
reconstruction
eData distribution

Tier-1 (11—14 centres):
*Permanent storage
*Re-processing
* Analysis
e Simulation

Tier-2 (>200 centres):
e Simulation
* End-user analysis



Creation of CMS Tierl in JINR

» Engineering infrastructure (a system
of uninterrupted power supply,
climate - contro|)

> Hi h-speed reliable network
infrastructure with a dedicated
reserved data link to CERN (LHCOPN);

>Computing system and storage
system on the basis of disk arrays and |
tape libraries of high capacity;

> 100% reliability and availability.
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Presenter
Presentation Notes
This slide shows the JINR’s Computing Center Scheme of equipment. 

Here you can see the JINR Tier 1 connectivity plan with Tier0.



HCOPN - The Optical Private Network for the
arge Hadron Collider

LHCOPN
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Presenter
Presentation Notes
На базе Центрального информационно-вычислительного комплекса ОИЯИ (ЦИВК ОИЯИ) развивается Многофункциональный центр хранения, обработки и анализа данных, который призван обеспечить широкий спектр возможностей пользователям на основе входящих в него компонент: грид-инфраструктура уровня Tier1 и Tier2 для поддержки экспериментов на LHC (ATLAS, Alice, CMS, LHCB), FAIR (CBM, PANDA) и других масштабных экспериментов; вычислительный кластер общего назначения; инфраструктура «Облачных вычислений»; вычислительный гетерогенный кластер HybriLIT; учебно-исследовательская инфраструктура для распределенных и параллельных вычислений.
 
В 2014 году проводились интенсивные работы по модернизации инженерной инфраструктуры Многофункционального центра, была введена в эксплуатацию новая система охолождения, установлен новый источник бесперебойного питания, установлен ленточный робот и вычислительные модули.    
 
The existing Central Information and Computing Complex  of  JINR (CICC JINR) is evolving into a Multifunctional Centre for Data Storage, Processing and Analysis aimed at providing to its users a wide range of possibilities through its main components: a grid-infrastructure at Tier1 and  Tier2 levels devoted to the support of the LHC experiments (ATLAS, ALICE, CMS, LHCb), FAIR (CBM, PANDA) and other large-scale experiments; a general purpose computing cluster; a cloud computing infrastructure; the heterogeneous computing cluster HybriLIT; an education and research infrastructure for distributed and parallel computations. 
In 2014 works on the modernization of the underlying engineering infrastructure of the Multifunctional Center were done: a new cooling system was brought into operation; there were installed a new uninterruptible power supply unit, a tape robot, and computing modules. 


X Current configuration and plans

March 2015
2400 cores (~ 30 kHS06)
5 PB tapes (IBM TS3500)
2,4 PB disk 5




1_:..,jlr.' X L = —— ..-.La— i s ‘H‘:‘_‘

- S AmsierdaNIKHEF-SARA

4 e, L

D

g ".I-.-- ‘_:_ v L
=
ru- i = - - : l Bt R 1

Lyd‘r’i/CC;I“N

2p3



Last month normalized CPU time by
CMS Tier-1

days: Wall Clock consumption Goﬂd obs fSum 423,102)
T1 U5 FNAL - 90%

T1 IT_CNAF - 11.72%

B T1 US FNAL - 49.90% (211,124) M TLIT CNAF - 11.72% (49,504) M T1_RU_JINR - 9.22% (39,007) M T1_FR_CCIN2P3 - 8.97% (37,948




INR GRID farm usage history

Busy CPUs in each farm
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| | March — October 2015 jobs

Completed jobs {Sum: 35,483, 795) Submitted jobs {Sum: 35,400.532)
1| [AL - 43.67% Tl FNAL - 43.65%

T1IT.C 2. 16% T1_IT_CNAF - 12.13%

T1_RU_JINR - 11,195 i T1_RU_JINR - 11.19%




Job Efficiency

206 Days from Walke$% P88 % Week 42 of 2015

T1_DE KIT
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efault metrics

Metrics for the site T1_RU_JINR

48 Hours from 2015-10-24 09:06 to 2015-10-26 09:06

Commissioned Links
GGEUS

Good links

HC glidein

In rate phedex

Out_rate_phedex

Pending

Production

Funning

SAME CE

SAM3 SEM

SiteReadiness Status
Topologyhaintenances

Wisible

Visible = SAN3 CE = SAN3 SEM = Topolomyhd. .

10:00 14:00 18:00 22:00 02:00 0&:00 10:00 14:00 18:00 22:00 02:00 0&:00




TRANSFERS

Metrics for the site T1_RU_JINR

336 Hours from 2015-10-12 09:20 to 2015-10-26 09:20

In_rate_phedex

Out_rate_phedex

To_TO_phedex

To T1_phedex

To T2 phedex

To T3 phedex

2015-10-15 2015-10-19 2015-10-23
2015-10-13 2015-10-17 : 2015-10-25

Maintenance saddlebrown
Maintenance brown
Error

O Warning




Good links
Good link: % I
HCg
10 bound
In_rate_phedex

ALL METRICS

Installed tape (TB)

Metics for the site T1_RU_JINR

336 Hours from 2015-10-12 09:41 to 2015-10-26 09:41
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ive T1 links to T

Pending

Pending Total
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Free tape )
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Site Readiness Status

T1_RU_JINR
Site Readiness Status: | W |
| Maintenance: [ -]

HammerCloud:

SAM Availability:

Good T1 links from TO:

Good T1 links from T1s:

Good T1 links from T2s:

Good T1 links to T1s:

Good T1 links to T2s:

Active T1 links from TO:

Active T1 links from/to T1s:

Active T1 links to T2s:
Waiting Room: s




Investment of Russia T1+T2 sites
into the total CPU time produced for LHC jobs
November, 2014 - October, 2015

COUNTRY Mormalised CPU time (KSI2ZK) per COUNTRY

Others Canada

France

United States of America———y

A Germany

Italy
United Kingdom

Japan

Switzerland
Sweden Metherlands

Russia

South Korea
Spain




Tnvestment of Russia T1+T2 sites

into the total number of LHC jobs run
| November, 2014 - October, 2015

COUNTRY Total number of jobs per COUNTRY

Others Canada

France

United States of America ‘ T Germany

Italy

Metherlands

United Kingdom
Romania

Taiwan & FRussia )

Spain

Switzerland




JINR Tier-1 monitoring system provides

real-time informatio
* work nodes;
*  disk servers;
* network equipme

* uninterruptible|p
elements;

* cooling system.

It also can be used f¢
network maps and n
load maps, for draw
and different plots.

n about:

nt;
pwer supply

Dr creating
letwork equipment
/ing state tables




lopment perspectives of the JINR Tier-1
monitorin
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Tier2 CPU resource usage by all VO during
| November, 2014 — October, 2015

Percent of foreign users

Others

United States ;

Russia




er major L HC experiments

ATLAS Real-Time Jobs Statistics
ATLAS
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ALICE Real-Time Jobs Statistics
ALICE
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JINR LIT CMS group
Cathode Strip Chambers (CSC)

cathode
= wires

cathode

1200 /F\ induced charge
Z (cm)

i I . R u.athudr, with strips

CMS Experiment at the LHC, CERN avalenche wires

Data recorded: 2011-Jun-0% 09:01:21.346043 GMT(04.01:21 COT) plane cathode
Run/Event: 166512/ 337493970

N Y,




JINR LIT CMS group
Development of a new CSC segment building algorithm

degment building

s | into account

> 7

hRH_EfficiencyvsEta dPhi_Seg_Sim_total hdPhi_Seg_Sim_total

: : : : : : : : : Entries 31432
Mean -0.004546
RMS 1.23
hdPhi_Seg_Sim_total
Entries 31779
Mean 0.009261
RMS 0.3446

)|
(=
=

Efficiency (%
L{=]
o

0

==Eit I IIIIIII| AL TTTT

I FIINRAIN

20 30
strip units

(=]

Reconstruction efficiency vs pseudorapidity Difference in angles of the reconstructed and

simulated segments (strip_unit ~ 3mrad)
~5000 CRAB jobs

~5TB skimmed datasets




Baryonic Matter at Nuclotron
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NICA project data 2

High frequency
KHz);

in Au-Au collisio
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overall number
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() Conclusions

* The concept of grid perfectly fits the LHC project, making

processin

* The JINR Tier-1 site along with the Russia Tier-2 sites gives the
possibility for physicists from JINR, member states to fully

useful for the development of large scale projects at JINR and
other member states.




Thank you for your attention!
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Stepping into Big Data era

Whereis LHC in Big Data Terms?

The comparison
comes from the
The expected an
that will require

m Big Data in 2012
[ ongres:

Facebook upl:
180PB/ye

YouTube: pgit.
WUSPBIYE  peaith
30PB

of the worldwide processed data shows that the amount of data that
fits the term of Big Data.

1t of data received from LHC should become 2.5 times bigger in Run2,
increase in resources and the optimization of their usage.
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